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© Security Handset 

® A security device for use witii a telephone hand- 
set having a microphone and an ear transducer is 
adapted to prevent eavesdropping while the handset 
is in an on hook position. The security device Is 
comprised of switching means 

(115a,115b,116a,116b) disposed in the handset and 
adapted to disable the transducers. The switching 
means is switched to a first state when the handset 
is placed within a first predetermined orientation 
corresponding to a secure mode and is switched to 
a second state when the handset is placed within a 
second predetermined orientation con-esponding to 
an operative mode. The Individual switches 
(115a,115b.116a.116b) fomning said switching means 
are held in position on a switch mounting assembly 

J (100) comprised of a mounting block (110) disposed 

ron a circuit board (111). 
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SECURITY HANDSET 



This invention relates to secure telephone sys- 
tems but more particularly to a security device for 
use with a telephone handset to prevent eaves- 
dropping while the handset is In an on-hook posi- 
tion. 

One of the requirements of secure telephone 
systems, is that eavesdropping or bugging of the 
telephone be prevented when the telephone hand- 
set Is in an on*hook position. 

It was determined that eavesdropping could 
still be achieved even though the handset is in an 
on-hook position. The ear and microphone trans- 
ducers of the telephone handset could be used to 
pick up and monitor a conversation. 

A telephone security device for preventing use 
of an on-hook telephone for eavesdropping or bug- 
ging is disclosed in United States patent No. 
3.715.514 which issued to Alan D. Bell. With this 
device, a voltage source is connected to the tele- 
phone line selector and hook switch through a 
dialled matrix and sensing relay coll. When the 
telephone is on-hook (that is with the hook switch 
open) all conductors from the telephone instmment 
are short circuited together and are disconnected 
from the telephone conductors leading out of a 
private or secure area in which the telephone is 
located. The short circuiting is accomplished by a 
plurality of relays responsive to the condition of the 
sensing relay. When the telephone is off-hook the 
conductors leading from the telephone are con- 
nected to the- conductors leading from the area for 
normal conversational use. A lamp and photoresis- 
tor device is provided to isolate the annunciator 
from extemai conductors. 

The problems associated with this system is 
that the use of relay coils and a diode matrix in a 
circuit design results in a relatively bulky and com- 
plex device which can be difficult to install and 
expensive to manufacture. 

There is therefore a requirement for a tele- 
phone security device which is simple to use, easy 
to manufacture and which can be readily installed 
within the handset. 

Accordingly, a first object of the present inven- 
tion is to provide a security device for use with a 
telephone handset and which Is relatively easy to 
install and inexpensive to manufacture. 

Another object of the present invention is to 
provide a security device able to place the tele- 
phone handset in either an operative or secure 
mode depending on the orientation of the tele- 
phone handset. 

Yet another object of the present invention is to 
provide a security device adapted to be placed in a 
telephone handset and which will short circuit the 



microphone and ear transducers and disconnect 
ttiem from the main set when the handset is in tiie 
secure mode. 

Accordingly, an aspect of the present invention 

5 Is to provide a security device for use with a 
telephone handset having a microphone and an ear 
transducer, adapted to prevent eavesdropping 
while the handset is in an on-hook position, com- 
prising: first switching means connected across 

70 said ear and microphone transducers; and second 
switching means connected in series with said ear 
and microphone transducers, such that when said 
handset is placed within a first predetermined ori- 
entation, corresponding to a secure mode, said first 

75 switching means becomes closed, shorting said ear 
and microphone transducers and said second 
switching means becomes open, and when said 
handset is placed within a second predetermined 
orientation, conresponding to an operating mode, 

20 said first switching means becomes open to enable 
said ear and microphone transducers, and said 
second switching means becomes closed. 

Particular embodiments of the invention will be 
understood in conjunction with the accomi^anylng 

26 drawings in which: 

Rgure 1 is a block diagram of tiie security 
device according to the preferred embodiment of 
the present invention; 

Rgures 2a to 2c illustrate tiie operational 

30 range of the security device when the telephone 
handset is in the secure mode; 

Rgure 3 is a sectional view of the security 
device mounting block of the present invention, 
taken along lines 3-3 of Rgure 5; 

35 Rgure 4 is a sectional view of the mounting 

block taken along lines 4-4 of Rgure 5; 

Rgure 5 is a side view of the mounting 

block; 

Figure 6 is an illustrative view of a mercury 
40 switch used with the mounting block of Rgure 3; 

Rgure 7 is a sectional view of a mercury 
switch receptacle taken along lines 7-7 of Rgure 4; 

Rgure 8 is a sectional view of the mercury 
switch receptacle taken along lines 8-8 of Rgure 7; 
45 Rgure 9 is a perspective view of a mounting 

block according to tiie another embodiment of the 
present invention; 

Rgure 10 is a partially sectioned view of a 
secure handset according to a preferred embodi- 
50 ment of the invention; 

Figures 11a and 11b are perspective views 
of the mercury switch mounting assembly accord- 
ing to the preferred embodiment of the Invention; 

Rgure 11c Is a bottom view thereof; and 

Rgure lid is a partially sectioned view of 
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the secure handset with the mounting assembly 
removed therefrom. 

Referring now to Rgure 1, we have shown a 
block diagram of the security device according to 
the present invention. 

The security device Is basically comprised of a 
number of position-sensing switches adapted to be 
disposed in a telephone handset (not shown). De- 
pending on the orientation of the handset, the tele- 
phone Is either In a secure mode or in an operative 
mode. As shown in Figure 1. these position-sens- 
ing switches are connected to the ear transducer 

11 and microphone transducer 12 forming part of a 
telephone handset (not shown). 

A first pair of position sensing switches PSSi 
and PSSs is connected across ear transducer 11. A 
second pair of position sensing switches PSS? and 
PSSa Is connected across microphone transducer 
12. Each pair is so disposed in the handset as will 
be described further, such that each switch Is 
closed when the handset Is within the first range of 
predetenmined orientations, con-esponding to the 
secure mode whereas at least one switch in each 
pair Is open when the handset Is within a second 
range of predetermined orientations corresponding 
to the operating mode. 

A third pair of position sensing switches PSSa 
and PSS4 is connected In series with terminal 18 of 
ear transducer 1 1 . A fourth pair of position sensing 
switches PSSs and PSSg is connected in series 
witii terminal 20 of ear transducer 1 1 . 

A fifth pair PSS9 and PSS10 is connected in 
series with terminal 23 of microphone transducer 

12 and a sixtii pair PSSn and PSS12 Is connected 
in series witii terminal 24 of microphone transducer 
12. 

The third, fourtti. fiftii and sixth pair of position 
sensing switches are so disposed in the handset 
such that each switch is open when the handset is 
within tfie first range of predetermined orientations 
corresponding to the secure mode whereas at least 
one switch in each pair is closed when the handset 
is within the second range of predetermined ori- 
entation conresponding to the operating mode. 

Referring now to Figures 2a to 2c, we have 
shown three series of movements which allow the 
secure device of the handset to change from a 
secure mode to an operating mode. The handset 
30 is in a secure mode when the angle the longitu- 
dinal axis of the handset mal<es with the horizontal 
plane extends between 0 and a first predetemnined 
angle. In Figure 2a, the longitudinal axis of the 
handset is defined by a phantom line 32 which 
extends between tiie ear and microphone ends 33 
and 34 respectively, of the handset 30. The hori- 
zontal plane is defined by line 31. Beyond this first 
predetermined angle, the handset should change 
from a secure mode to an operative mode. 



Similarly, as shown in Figures 2b and 2c, ttie 
handset is within ttie first range of predetermined 
orientations corresponding to a secure mode, when 
the angle the lateral axis of the handset makes with 
5 the horizontal plane extends between 0 and a sec- 
ond predetermined angle. The lateral axis of hand- 
set 30 is defined by a line extending perpendicular 
to ti^e longitudinal axis and parallel to the horizontal 
plane, in Rgure 2b and 2c tills lateral axis is 
10 illustrated at reference numeral 35. Beyond this 
second predetenmined angle, the handset should 
change to an operative mode. 

Rgures 3 to 5 will be used to describe tiie 
position-sensing switch mounting block 40 which is 
IS adapted to retain each switch in a predetermined 
position and orientation. The mounting block Is 
designed to be Installed in the handset The mount- 
ing block is generally rectangular and Is defined by 
a top surface 41 , a bottom surface 42. a first end 
20' 43, a second end 44, a first longitudinal side 45 
and a second longitudinal side 46. 

The mounting block is adapted to be installed 
in tiie telephone handset 30, see Rgures 2a to 2c. 
with end 43 pointing towards the ear transducer 33 
25 and end 44 pointing towards tiie microphone trans- 
ducer 34. The top surface should face outwardly 
away from tiie transducers, i.e. facing the convex 
side of the handset 

The mounting block is provided with a plurality 
30 of receptacles a - f and a - f' on each of said first 
and second longitudinal sides 45 and 46. Each is 
adapted to receive a position-sensing switch in a 
predetermined anrangement such that in tiie se- 
cure mode, the first and second pair of position 
36 sensing switches will close to short circuit tiie ear 
and microphone transducers 11 and 12 respec- 
tively. The third, fourth, flftii and sixth pairs of 
switches will be open to disconnect these trans- 
ducer from the main set (not shown). In the operat- 
40 ing mode, at least one switch of each of the first 
and second pair will be open to remove the short 
across tiie transducers. At least one switch of each 
of the tiiird, fourtii, fiftti and sixtii pair will be closed 
to reconnect the transducers to the main set. 
45 The receptacles are each generally tubular in 
shape and aligned generally along the same axis 
on each longitudinal side. Each receptacle slopes 
downwardly and is directed forwardly towards end 
43 of block 40. The position-sensing switches are 
50 each inserted in a receptacle and interconnected 
as shown in Rgures 3 and 4. 

Each receptacle has a central axis A which 
makes an angle a (alpha) with tiie longitudinal axis 
B of the mounting block. Simllariy. central axis A 
55 makes an angle fi (Beta) witii tiie lateral axis C of 
the mounting block. 

The mercury switch 50 of Rgure 6 can be 
used as a position-sensing switch. In the preferred 
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embodiment, the mercury switch should be pro- 
vided with contact making terminals at one end. 
This allows the switch to be positioned In the 
receptacles so as to be either in the open or closed 
state. 

The switch of Rgure 6 is generally tubular and 
has a first end 51 with a pair of tenminals 52. 

The first switch of each pair Is Inserted In a 
receptacle on the first longitudinal side of mounting 
block 40 and the second switch is inserted in a 
corresponding receptacle on the second longitudi- 
nal side of the mounting block. 

For example, the position-sensing switches 
could be inserted In the mounting block recepta- 
cles as follows: 
PSSi - a 
PSSa - a' 
PSSa - b 
PSS^ - b' 
PSSs - c 
PSSc r c' 
PSS7 - d 
PSSa - d' 
PSSs - e ^ 
PSSio - e' 
PSSn -f 
PSSi2-f' 

in the secure mode, position-sensing switches 
PSSi, PSSa, PSSz and PSSs should all be closed 
so as to short circuit the ear and microphone 
transducers 11 and 12 respectively. 

Accordingly, each switch should be inserted in 
their respective receptacles with their contact mak- 
ing terminals pointing inwardly. 

The remaining mercury switches forming each 
pair of the third, fourth, fifth and sixth pair of 
mercury switches are inserted in their respective 
receptacles with their contact making terminals 
pointing outwardly. These will accordingly be open 
when the handset is in the first predetermined 
orientation corresponding to the secure mode. 

Accordingly, in operation, when the handset is 
pivoted about the microphone end of the handset 
as shown In Rgure 2a, each mercury switch will 
change state when the handset is moved within a 
second predetermined range of orientations. For 
example switches PSSi, PSS2, PSS7 and PSSs 
will change from a closed state to an open one. 
This being caused by the movement of mercury 
from one end of the bulb where the contact termi- 
nals are located to the other end. Similarly, the 
remaining mercury switches will change from an 
open state to a closed state where mercury will 
flow from one end of the bulb to the opposite end 
where the contact making terminals, are located. 

Similarly, when the handset is pivoted side- 
ways, as shown in Rgures 2b and 2c, the mercury 
switches located closest to the point of rotation will 



change state. For example, if the mounting block 
shown in Rgures 3 and 4 is pivoted about the 
longitudinal side 46, the mercury switches on that 
side of the mounting block l.e. those In receptacles 

5 a' to f' will change state. Mercury will flow from the 
end of the switch pointing inwardly to the other end 
pointing outwardly. Switches PSSs and PSSs will 
change from a closed state to an open state. 
Switches PSS4, PSSs, PSSto and PSSi 2 will 

70 change from an open to a closed state. 

With the change of state of switch PSS2 and 
PSSs. the short across the ear and microphone 
transducers will be removed. Similarly, with the 
change of state of switch PSS*. PSSe, PSS10 and 

76 PSSi 2, the terminals of each transducer will be 
reconnected. 

Similarly, when the mounting block 40 is pivot- 
ed sideways about longitudinal side 45, the mer- 
cury switches In receptacles a to f will change 

20 state. 

Refenring now to Rgure 7, we have shown a 
sectional view of a receptacle used for retaining a 
mercury switch. Each receptacle is provided with a 
number of flexible ridges 60 secured at one end to 

25 the inner wail 81 of the receptacle. Each rib ex- 
tends longitudinally along the length of the recepta- 
cle as can be more clearly shown in Figure 8. 

Rgure 8 is a sectional view of a receptacle 
taken along line 8-8 of Figure 7. When a mercury 

30 switch is inserted in a receptacle, the ribs 60 will 
flex to allow the bulb to be removably secured 
therein. This permits the proper positioning of a 
mercury bulb. 

Referring now to Rgure 9, we have shown a 

36 mounting block according to another embodiment 
of the present invention. The mounting block 70 Is 
designed so as to be used with the IVIERIDIAN 
(trademark) type business set. The mounting block 
is slightly curved along the longitudinal axis in 

40 order to allow easy insertion in the handset In 
addition, a series of grooves 71 and 72 allows the 
proper lining of leads running from a first mercury 
switch to another. In particular, these grooves are 
used for the leads Interconnecting mercury switch- 

45 es PSSi to PSS2 and switches PSS? to PSSs. 

In the preferred embodiment, the angle (alpha) 
the central axis A makes with the longitudinal axis 
B of the mounting block is 60* . The angle 0 (Beta) 
the central axis A makes with the lateral axis C of 

60 the mounting block is 18' . 

In the preferred embodiment, the handset will 
be in the secure mode (all connections from the 
handset cord to the microphone and ear trans- 
ducers are open and a short is placed across the 

55 ear and microphone transducers) when the handset 
is laying on a flat table. Lifting the ear end of the 
handset up while maintaining table contact with the 
microphone end at any angle less than 9*. the 
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secure mod© will be maintained (see Figure 2a). 
The operational mode (all transducers connect to 
the handset card and all shorts removed) occurs In 
the range of 9* to 52* . The operational mode Is 
maintained at any angle greater than 52* . 

Similarly, while holding the left side of the 
handset on the table and lifting the right -side (see 
Rgure 2b). the secure mode Is maintained at an- 
gles below 11*. The switch from secure^ to oper- 
ational mode will occur In the range of 1 1 ' to 37* . 
The operational mode is maintained at angles 
greater than 37*. The same angles for switching 
will apply for lifting tiie left side of the handset 
while holding tiie right side. 

Referring now to figure 10. we have shown a 
partially sectioned perspective view of a secure 
handset according to the preferred embodiment of 
the present invention. A switching module KX) Is 
disposed In a typical handset 101 between the 
receiver and transmitter ends 102 and 103 respec- 
tively. Electrical leads 104 connect module 100 to 
the ear transducer (not shown) in receiver end 102. 
Eiectrical leads 105 are used to connect module 
100 to the microphone transducer and the main 
telephone set through tine telephone cord (not 
shown). The microphone transducer is located at 
the transmitter end 103. 

In figure 11a, we have shown a perspective 
view of the switching module 100, It is basically 
comprised of switch mounting block 110 disposed 
on -a circuit board 111. The switching module 100 
is positioned in the handset as is shown in figure 
10 with end 119a pointing towards the ear trans- 
ducer 102 and end 11 9b pointing towards the mi- 
crophone transducer 103. The circuit board 111 
should face outwardly away from the transducers, 
i.e. facing the convex side of the handset. Mounting 
block 110 is comprised of a number of mercury 
switch receptacles 113 each disposed on an open 
face of mounting block 110 in a predetermined 
orientation. This predetermined orientation is simi- 
lar to that offered by mounting blocks 40 and 70 of 
figures 3 and 9. That is. tiie first and last pair of 
mercury switches 115a, 115b and 116a, 116b have 
tiieir contact terminals pointing inwardly towards 
the center of the block whereas tiie remaining pairs 
have their contact terminals pointing outwardly. Re- 
cess 117 and 118 tinrough mounting block 110 
allow the terminals of the first and last pair of 
mercury switches to reach tiie printed circuit board 
111. 

In figure 11b. we have shown tiie switching 
module without the mercury .switches. Each recep- 
tacle 120 has a curvilinear cavity 121 which slopes 
upwardly inwardly. This inclination is similar to tiiat 
of mounting block 40 shown In figure 4, i.e. 18* 
from an horizontal plane. Similarly, the angle the 
central axis of each receptacle makes with the 



longitudinal axis of ttie mounting block Is 60* . 

Rgure lie is a bottom view of the module 100 
showing tfie printed circuit board 111. Tiie mount- 
ing block 110 is positioned on a printed circuit 

5 board 1 1 1 and secured thereto by means of fasten- 
ers 130. Board 111 has a circuit pattern 131 
formed in a predetermined design to permit contact 
tenminais 114 of each mercury switch to be elec- 
trically connected thereto. The terminating points 

70 132 generally located in tiie central region of board 
1 1 1 are used for soldering contact terminals of the 
mercury switches. Terminating points 133 are used 
to connect tiie module 100 to tiie ear transducer 
whereas terminating points 134 are used to con- 

15 nect tiie module to the microphone transducer (not 
shown). Terminating points 135 and 136 connect 
the module to the main set via the telephone cord- 
(not shown). With the switches soldered in place, 
the circuit pattern 131 basically represents tiie 

20 block diagram anrangement of figure 1. 

Rgure lid is a partially sectioned view of tiie 
support arrangement for tiie mounting module 100. 
The support Is provided by means of a pair of 
elongated members 140 positioned longitudinally in 

25 said handset and a pair of supporting blocks 141 
for retaining module 100 within the handset The 
.open rectangular shaped supports 141 are adapted 
to mate with the rectangular shaped protrusions 
122 and 123 shown in figures 11a and 11b. This 

30 support arrangement will secure the mounting 
module in the handset while still permitting easy 
removal and installation. 



35 Claims 

1. A security device for use with a telephone 
handset (30) having a microphone transducer (12) 
and an ear transducer (11), adapted to prevent 
40 eavesdropping while the handset is in an on-hook 
position, said security device comprising 

first switching means (PSSi.PSS2;PSS7,PSS8) 
formed by position-sensing switches and connect- 
45 ed across said ear and microphone transducers, 

second switching means (PSS3-PSS6;PSS9- 
PSSiz) formed by position-sensing switches and 
connected In series with said ear and microphone 

50 transducers such that when said handset is placed 
witiiin a first predetermined orientation, con-espond- 
ing to a secure mode, said first switching means 
becomes closed, shorting said ear and microphone 
transducers, and said second switching means be- 

65 comes open, and when said handset is placed 
within a second predetermined orientation, corre- 
sponding to an operating mode, said first switching 
means becomes open to enable said ear and ml- 
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crophone transducers, and said second switching 
means becomes closed, and 

a switch mounting assembly (100) comprised 
of a mounting blocic (110) disposed on a circuit 
board (111), said assembly be\ng disposed in said 
handset and adapted to retain each of said 
position-sensing switches in a predetermined posi- 
tion. 

2. A security device as claimed in claim 1, 
wherein said position-sensing switches 
(50;115a,115b.116a,116b)comprise mercury switch- 
es. 

3. A security device as defined in claim 2. 
wherein each of said mercury switches is generally 
tubular with contact-making terminals (51 .52:114) at 
one end thereof. 

4. A security device as defined in any of the 
claims 1 to 3. wherein said first switching means 
comprises a first set of position-sensing switches 
(PSS/.PSSa) and a second set of position-sensing 
switches (PSSuPSSa) connected across said mi- 
crophone transducer and said ear transducer, re- 
spectively, said second switching means comprises 
a third and a fourth set of position sensing switch- 
es, each connected in series with a first and a 
second termlnmal (23,24), respectively, of said mi- 
crophone transducer, and a fifth and a sixth set of 
position-sensing switches, each connected in se- 
ries with a first and a second terminal (18.20), 
respectively, of said ear transducer, and said 
mounting block is comprised of a plurality of recep- 
tacles (120), each adapted to receive a position- 
sensing switch in said predetermined position such 
that said first and second set of switches are 
closed and said tiiird, fourtti, fifth and sixth set of 
switches are open when said handset is in said 
secure mode and at least one switch of each of 
said first and second set is open and at least one 
switch of each of said third, fourth, fiftii and sixth 
set is closed when said handset is in the operating 
mode. 

5. A security device as defined in claim 4, 
wherein a number of receptacles are positioned 
along a first longitudinal side of said mounting 
block and a conresponding number of receptacles 
are positioned along a second longitidunal side of 
said mounting block, each longitudinal side being 
parallel to said longitudinal axis of said handset, 
such tiiat a first end of said mounting block points 
toward a receiver end (102) of said handset and a 
second end of said mounting block points toward a 
microphone end (103) of said handset. 

6. A security device as defined In claim 5. 
wherein each of said first, second, third, fourtti, fifth 
and sixtii set is comprised of a pair of mercury 
switches, a first switch in each pair being posi- 
tioned In a receptacle along said first longitudinal 



side of said mounting block, a second switch in 
said pair being positioned In a corresponding re- 
ceptacle along said second longitudinal side of said 
mounting block, the mercury switches 

5 (I15a,115b,116a,116b) of said first and second set 
being so mounted in said receptacles tiiat the 
contact-making terminals thereof point inwardly and 
generally toward said first end of said mounting 
block, and the mercury switches of said third, 

10 fourth, fifth and sbcth set being so mounted In said 
receptacles that the contact-making terminals (114) 
thereof point outwardly and generally away from 
said first end. 

7. A security device as defined in claim 5 or 6, 
75 wherein said receptacles (120) are disposed on an 

open face of said mounting biock (110), each re- 
ceptacle having an inclined curvilinear cavity (121) 
for receiving said mercury switch. 

8. A security device as defined in any of the 
20 preceding claims, wherein said circuit board (111) 

is comprised of a circuit pattern (131) formed in a 
predetemnined design to permit -contact terminals 
of said mercury switches to be electrically con- 
nected thereto in a predetermined orientation. 

25 9. A security device as defined In any of the 

preceding claims, wherein said mounting block 
(110) is fonnned with protrusions (122.123) adapted 
to mate witii supporting blocks (141) of said hand- 
set for removably retaining said mounting assem- 

30 biy (100) in a predetermined position within said 
handset 
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0 Security Handeet 



0 A security device for use with a telephone hand- 
set having a microphone and an ear transducer is 
adapted to prevent eavesdropping while the handset 
is in an on hool< position. The security device is 
comprised of switching means 

(115a.l15b.1l6a,l16b) disposed In the handset and 
adapted to disable the transducers. The switching 
means is switched to a first state when the handset 
is placed within a first predetermined orientation 



con^esponding to a secure mode and is switched to 
a second state when the handset is placed within a 
second predetermined orientation corresponding to 
an operative mode. The individual switches 
(115a.115b.116a*116b) forming said switching means 
are held in position on a switch mounting assembly 
(100) comprised of a mounting block (110) disposed 
on a circuit board (111). 
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